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ABSTRACT

This thesis presents theory and implementation of three-dimension printer.
Responsibility in 3D printer is injection part. The structure in injection part consists of
nozzle, relay, heater and control board. The aim of this project is to print the 3D
work piece using PLA plastic with temperature control of injection.

The procedure starts from studying structure of injection, concerned
electronic circuit, injection system and software for control system. Then the
structure is desiened and constructed with another components. The temperature
control system of “injection is tested using Pronterface program. STL file from
SolidWorks program is opened in Pronterface program. Injection is controlled
temperature via Pronterface program at 200 °C using Arduino Mega 1280 board.
Relay is used to control 24V4.8A supply which applys to heater. At 200 °C, plastic
will melt and flow out the nozzle. Feedback control is used for control temperature

at 200 °C until the work piece completes.
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=3 =t al ﬂ' o o e L] ] 1 J Illj U o
g7z JamungAuaIesiun 3 dauvulaiwuresa 1y RepRap  w3aguBue tilgamanly

WANZALNULAT DRIV N SWRIN TN Y

FgendnTATma s lunsUT U AU UYL WiaN139198U97U TUIATBY
Fusr wlaslid STL 10U Gcode  muaumunliassuuiadauiluszuiudie v
indesiinni aruaumslialmiounavauugdvesiadafoutagguanstiuauwuuiousit
GUI wosranduasle uazinsuansaiguvginasnnisvinenu ieusefuiniosiiusiku
wain USB iehlidiendnednaonadlu SD nin ilethluidsuiiiaiosiiud 3 07 udiius

Fuausall
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Ui 2.9 Meagalusunsu Pronterface

2.2.3. daugadunaimad

awdilefunned
cpbeinoded
mununsisuTanliinda e
unfni’nuama-r'

arlulnfusimeiuny X

_ L9 ' Andnriadiwiunu
s osElERnn A4988 yansunu X
o

ve iy | vefatinsinad

W, 9 d
FnzasFagamgiin

upfAtLNAN 4

* adilulofiamduny 2

S

wnsesnlarindag s alpdenadieiiae lsuny 7
JUN 2.10 58UULATINITAIVAY

3IN3UN 210 wanbiiAuiassuuuaE9IIAIUANNISINIUINUATEULATOIRNN 3
e e L3 ¢ @ ar o o o 1 o
fifuuu FOM vasnlulasraulvsaiaesidudivszananaazaiunumvan lnaleuseiuaiusuy
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Hurastundnitldndenulniianundsdielinsanssualnings weadielisuaiudls
watmefiinueiatusemes lenruguliaduueme smumuaiuiidasnsdadiniusiv
Funtsvesgiunstuay faiudawemessndmilanhouitetalfdunaradndudnlug
Wi (Hot End) aneldiniseumslsifimnudeuivnzauiusiavondunaradn lefins
nsvasugungiiivianiy Sudnlussuulilasreulnsamesuazasaiuauludmedy
weines liun aiuTeamed S1uau 4 & daduesatunomes A498s uazdaiifuuedn
fumdn shield for Arduino wia RAMPs 1.4 Tasuasavdniandeuseruundsdngln End
Stop , fnrvdugumgiiivhiauasyimihiidislWlduddidn  wazussneudhivvesa
lulasroulnsaians ET-EASY MEGA1280 (ARDUINO MEGA)

drumuaumsleudunataingiidnludui Tfadudwamaiauaunalniiadou
wuwanadnidrdiidiafou mnusesaiuthuawesivyuluinasoUsuiunisiawanadin

2NUIRAINFIDN ﬁmﬁaayjuuwmﬁau‘tuumi,mu X wag Y
2.2.4 @uhian

WiAniou (Nozzle) ¥3auU9ATaTaNI1 Hot End iWudrunlimnudeusuidunanadn

1 .
o oo

ndoutnunaindiumuaumstewdunaainvie Extruder lnsgningiiiiiniiasaglugas

3
=t 1

fnilidunarainuasy Selinuszana 190 § 250 esmeaidisa @uagiuviinuandu
wanafin) iansiduuasingungiiiudinsisdeuuasdsdyminuluddiuniuauaungi
shinfeutivinsnanlany usseluuSenazgiiflon wasllususruisnuieudnedidhiie
Tneguowhinilvuinagil 02 v 0.8 fadwes  sifvuadnisiilidanatafneanuls

)
o o e o

avtden vibilafuaunseuteugau lngludiuvesiadniigunsaiiddgaaidesslu
- 2.2.4.1 \uUWaIdAn

lup3eefiud 3 dduuy FOM - TaanldUugudununddgde idunaiainnie

Filament dlonefunans Tanuasnated saagiay

unwaaAnuuyu ABS (Acrylonitrile Butadiene Styrene)

=Y

dudunaradniildsupuiionyiavidueuiui@uny 3 §7 leeldeaumaii

as

=
10

W
fouogh 215 T 250 ernwaldua udiiveidsne Wovasuuwdivsiinlesuinesanuiiu

2

a

JuURTIRDAULATAR ALY lWUNANERN ABS lildunanvetesdlnu (Acetone) vinlwNuin

=4 =i

YoeFuIUATUFUES A dauspuidey winw el ABS  Tunisiuridusus iy

wivalggIuITuruLUUioy
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uwanadniuu PVA (Polyvinyl Alcohol)

ad w o

Wuduwanadnyilafawniniseausauiunaied ldaumgiinidawaainegi

u
2
= 2

190 osrnwalded Tanuuuilazaratls Jununfusumesidunarainviinie1avsnassyis

3penuTy szodnaldiuauaaiylule
wuwanafnuuu PLA (Polylactic Acid ¥38 Polylactide)

Dudunanadniifidunasainingavianim 1y dalwavdesiuns [eumaiiv
. Fadananaiinegd 160 9 220 ssrnvaidea Weidunaradn PLA nasuaziindusdieq fu
F12lnad elifusunmenarlidufivaeduandon vonandudleld LA Tunisfius
Fuauilisnduiiesdoddguaredunuuudou uidldfashliguvedunudoudsu

@t

Ju Tassuiidenldwarafnudatuasldligiuastiuuiuuiey

Sardndummananniifununludinlse fudieuiomn fiiinsmevausiunisly
ufiruAmua1s aaensusIivazay ldanainnszuaunsnadlngad detynilu
msfnlidevaaionnfnslusssuand uagdounnieiaty Sundrivinldanuansdy
fiwsolan 1wy Usingnisalnnazisaunszan (Greenhouse Effect) i JagtudaiuuwiAnlvaily
msuanwanaRnitensndasansls warldiagaviiannsosdamaumdulmildlusssuni
(Renewable Resources) iitetiuvauwnunatainaintlnsiail

Tng Polylactic Acid (PLA) Wumwaraindanaw (Bioplastic) @mnsadesdaisld 1y
faansueulnoanles wasildegdunidlussanwAnendsannisldau sdaunan
fnguitanursandavauwniulnililusssuni (Renewable Resource) Ly HaunanTi
$mwn d17lne fudsnds wazdos Wudu Tnenmsuavieliftuiul fasndeaduududaly
Laulﬁﬂa'aauﬁq‘lﬁﬂuﬁwmaﬂq‘[ﬂa HUnszUaUNITnein (Fermentation)  loeltuuniiise
. Lactobacillus  Brevis lawananidunsauwanfin (Lactic Acid) wiunszuiun1sniaaille
Lactide  #lassadramianiidulrsumiu udrdnihlununszuaumswediueslsigdu
(Polymerization) ndulussuuananmaiewdsulasadalddulnduesddgud 2.11
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oulamanlad d1ing
ATuau ﬁgﬂn S Shidnss
Waz U Dvi]ﬂ\
Aerob?gécteria Fermer{tion
1) i - (9]
st NFALAARN ﬂiﬂ!.lﬂﬂﬁﬂ L
O (| actic acid) (Lactic acid) O
OH e
X o
: " Dehydrati
Enzymaticy,  Polylactic acid efration
k .
ﬂreaocfown (PLA) Lactide
Hydrolytic " M H €. O [5)
Deeradation S I I
CH: | € O CH,

Ring opening
Polymerization

SUTl 2.11 nswAawarain PLA

Hovnaadl (Chemical Name) : Polylactic Acid
FoWaa (Synonyms) : weduaniin, Polylactide, PLA
ansiaiiag 19918 (Chemical Formula) : (C;H,0,),

ﬁmﬂ'nimaqa (Molecular Weight) : Uszanai 60,000 (Hais1uau n Uswana 30,000)

sU#i 2.12 gmslassadrimaniives Polylactic Acid
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FBUNHANA TN PLA

o Fdudmiunuems

o wAnfUIUIINOIMNT U naes 91U Feou fin dou aufieu uiih Aldedudeaia
saurta qayina geldndes iudy

o Alsuazdmethulilunudumsndadudeduasdnuzsoous

3'1.]'17; 2.13 faguininain Polylactic Acid

2.2.4.2 Waau

o o 1 v o
winaau (PTFE) evnaaiifie Polytetrafluoroethylene g (PTFE) n1wlnelden

' a a a - @ Vel
1 wvlaeu Wunaradnudadinuduuasnuanuieuss yavasumvaingil 260 83 MuNTn

arauaztedl Wdudanalwi Jasnunisinigindeanysn
AuduURYauVWADY

- THERMOPLASTIC

- lavewsia

- ANAESAIURILN wasEy

- anansaldlugaumgi -200°C fia + 260°C ot

- aunsanusedviazaty wazansaiilaiiounnaia

- Wuawlwihamdow
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Mg igaunnaay

wrlasufinisihludszanaldauivainnats ofiviu Ysiiu Te3e umu daniy
wiusesdlan Yv 2187 Uaad Ivueadad v Lining deansiall winsesvuy Bakery Tlu
W1DU Jig waz Fixtures Uazozluadiniunainuaig gnainnssy 1y 9namnIsuenig Ladl

HAMAT8IdNs Bdnnsetind aunsallwiuazded (Uudu

a157971 2.1 wivlaeuuriewiin PTFE Rod fiiinnssmiag

PTFE Rod (Nominal OD x Nominal Length) witapiiadiuns
4x1000  5%1000 | 6x1000 7x 1000 8x1000  9x1000
10 x 1000 13 x 1000 15 x 1000 16 x 1000 18 x 1000 20 x 1000
25 x 1000 30 x 1000 35 x 1000 40 x 1000 45 x 1000 50 x 1000
55 x 1000 60 x 1000 65 x 1000 70 %1000 75 x TR0 80 x 1000
85 x 1000 90 x 1000 95 x 1000 100 x 1000 110 x 1000 120 x 1000 |
130 x 1000 140 x 1000 150 x 1000 180 x 100-300 200x100-300 250x100-300 _

270 x 100-300 300 x 100-300 I8 fusnsdinulaensednmuauatisednis

] ' a dal PV |
A9 2.2 WWasULNUYle PTFE Sheet NUNTINVIAUTY

AUNUT Eadluns) 1779 X 8717 (WAS) | 1279 x 813 (LWAs)

0.25,0.5, 08, 1.0, 1.5, 2.0, 25, 3.0, 4.0, 5.0, 6.0 1.20 x 1.20 | 1.20 x mmﬁ"&

2.2.4.3 Na9vaad

= = )
JUN 2.14 MaUUaDIUNY
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neavios AelaveuauydianifiiduUsenausenitmesuniardined Inodndiu
gosdanzdluneandaadu fldfuadasay 5-45 Usuinwasdensdmudsululunasunsi
douviliveanisaldounuluse dnvarlnoiillveineuniesnyifmdawmiuie Jad
zhuaaé’wmﬁammﬁw vaanasdiaunuvIuseatiy NuAaNNANTWaINIA LasunaToda
Yuannstiaunesvdssuuulnd vinlrdeuldvinduvesnnusanielutiu neavdes wWu
Iawﬁf:{ﬁ“}’ﬂﬁummﬁiuiﬂmLLazﬁmwémﬁmms?f:m Tnensudaneaniesivenfanisvass
avangszuiavamastuusmaiuy Seldiunauvesdingdvilildveunaaseansn

fofivesnaundesiiidegndmnssu

fofvosvoundesiifinognarunssy saudniusivosmdomiaudunasuiniug
esvdesssiaiuiifinuauasanianiaaeg fudu awasmirlulddmiunantudiusn ous
gunsallniin Fudaudidnvsefind nisudanqus viuiulszy uastherieq udy

[

uannddiiinsiimesnissnyndugUnTaidus (U vevieunios Tenanedniodd

as &

iluldlusyuuszuionnuiou insesausinel tniesdnensiumuns uazgnaIvnTse LS
annsaldndniudiuieg Idvanuae wasiuingdvlugremnssueueud fimeundos
TunAnudiotrsneud gnamnssuiadosldlinih Admoamdasludududniui 1duanu
Uanlw dnianvi aindlv arewaida Connector  anaunssunantudIudiEnnseind 1y
Heatsink Adapter Leadframe ka#ldlu1sns Stamping sialu iy swiiuzdaenngua 42

waaaln Audio Cassette nvau mln Hudiu

JUN 2.15 mawdszuiludasineg vemeunias
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AUANUANDUNEDY

=l

nowvdondulaneraussniavaunuardingd Sedinsdezazanslunaundd Tng
Tansazareiduvoands Usinavesdansdfiannsoazaisliagi 39% vouvdesudasuiiai
nrsearasnunzivsinalunmswandingdadiuandrsiuniuninudoinisvedudn lng
ﬂmauﬁ’ﬁ%amamﬁadﬁﬁﬁa A muBanss nun dauvier awisanusenisgnin
nfau uagynaniwainia Bnisesdadiuainnisldiuuniveenniesdae drusy
gmamnIsuMsnanlauUmeandeseandu 2 Usaanlngq Ae neundssdszanimluu
wionesndeslszianiaduudy wazneaniesUssinvvas neundeviasslssiani
aunsausnAuNMLazRuauTRdnasenlanwssazdensilo ASTM (American Society
for Testing and Materials) #38 JIS (Japanese Industrial-Standards) ﬁtﬁummg’mnmﬂlﬁ
Formuniinnassuiussninguaanesmdssmalulssimanazsaszna dailunsais
Armilalinsaty Madesamunin gUsTe dmin w89 seinuautsaves oy

5 Y 1 & &
V]QQLwaQQIQWqMLLﬁaquQGUT gnadLng EN‘VITJI“U

S|

2.2.4.4 pzadiupy

u

A Lr a =
zﬂm 2.16 anwzreIazalilyl

U

azgiiiloy (Aluminium) Aesiaailluaiswsmnddydnual Al wasiiavesnoy 13

=

Wulanensudduiiuinuageausndne

' [
=i s

svaliilsudulansfgounasiufifidnwauzliduw Wewinifienmsesndindudu

rJ = A:l{ [ d’ e el es a = 1 @ o (- ] =3 1 a
U199 MAeduiuiliedudaduennia lavgesglideuliiduasiv liiluwindn wazliiia
Usznall ezafiilonuiandinnumuindy 2.70 n/vu? Jyevasumwar 660.32 °C wazil
LS9R1UNNSAUSELNM 49 a1uuiania (MPa) wag 400 MPa 5wﬁuﬂuiammauaxqﬁtﬁauﬁ
ANUNULLLTY 1/3 YaaMANNAILASNBILAIBaUAINIORALAINY @1U1TONEILaTUaBLUU
ladne wazdlmuaiursnaesunIsnIaukazAunuLdosnndusanlesintiosiu Aunii

nsvaniiuergiiflsuiimsasiousaunnnitlavsdug ludasaruenindu 200-400 nm
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(UV) wax 3000-10000 nm (R tna) drulutieiineasiuld fa 400-700 nm Taveziiuasiiou
waslaanindnties wazlugia 700-3000 (IR 1nd) Tansdu vaeA1 wagnauns axviounaila
fini evgiiflomdulavsidaldiedusuiu 2 (5esa1nmesd) wazseudududuil 6
avgiifienannsathnnudoulsd Jumnzaufiagvimslonaduemns

nmsUszendldazgiiitiu

'
=

mmﬂiwwimmuavmam nslesgiileuiiinnnilansduy sniuman was

AudAyluasygialanynau

avgiilonuTansiuseniunisfnt uagusadlunaudusiniieg ladng 1y
voIun dansd wuntidey wuenida wasddneu (wu Duralumin) lulagduiagiesuisuue
nseniezgiifeundulanenauvesoraiifon azgiidonuignanuianiziiafaininiumy

FONITAANTOUNINNTIAMNLIILTINAL AL

WasamuiunszuIumMIneAuiouLaznanis (Thermo-Mechanical — Processing)
Tanenauvainsgiidonfinuantinisnamaninntu lansnauesgiidoududiudAgyves
wwseduuazasn Weswindidnanuudusweouimings

ovgfiflauannsoasioulasiiveasiuldfidon (~99%)  uazannsaazviouua
dunssalan (~95%) asgﬁ@awﬁy’umm dnsaauuiuiSeudeIsnsauiuuedle
ansiail (Chemical Vapor Deposition) 3a3sn1m1aail iileadsfinndouseuiisa (Optical
Coating) uanszanw Anadeumariasiindussgiiiivueonlsaiuidanis Alidnniou
wileufiardeudu nssaneuieuimmaasulnelfesgiidonduuisuuiandsue susiunszan
aoy (Float Glass). nszanuilunasalninisAiasimigezgiiloutuiu udiadautianti
wiatleafunisagiiounielu n1svhm uazmsgaudsarnanula nsganmaiiiFonds First
Surface Mirrors wagifineudanslfioninszanmutunliiedaudimss

ot 1 -] a = b7
Arag1antsieesgiienluldam

- MsvuEs (308U 13eslu sausen danlvl Saveta dnseu ma)
- maug (nTedes, Wewd mam)

- unease (miene Uszg 519979 am vav)

- Auidwsuguslaaiiiiaunamu (aseddluit gunsainss 1am)

- azaﬂ!,ﬂaummu%aw%‘m (SPA 69970 Super Purity Aluminium, 99.980% to
99.999% Al) ldludianvsedinduaz s

3

- ozgfiiflouns T duduedeudulud indnezglideniiogludinu iy Andeullely

U

(Primer) Lilous \ndnasdeuriuiududuiui
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- pvgiivilonualulad (Anodised) Asnusaniseandinduiiuiy uazldlunsneasn

a 2

Tusmusneg SN 1svingndenaag

2 o

- gunsalBianvsatinddiulvgifisiewinubuvestiudiunislu Wy niwudames

Fily - ansnaat) Ingvaluiigndedminnesaiiden Weaennudnitswazdinudoulds
FOBANNOWAAENNTT WALNINTILAZHERINNTIFE

2.2.4.5 Wasiawnas

wasiiawas (Thermistor) 11310A131 “Thermally Sensitive Variable Resistor” ¥
maniandahimilouduiwsiin aglusuvasesnledvesiusniila dnia uaglaveas fid
AU wglugaa 100 fe 450,000 Teviu-guiins ludosuansaysygndlday
assnd e (1) Hugunsalingamgiidmiuszuumsinwasaiuay (2) [Wugunsalnsiadu

masnulni wsizgampiivenneiliawnes snluiiduiuidmgnganiulagaunsainis

W,

[ [

AmaInauAINEINY
ANATUNIUVBIEITINANIINU WU

Semiconductor Resistance Versus Temperature #38d1350963unAe 15N

fannsauduauder1nviluin SN I ure e udsIEnnsou 1enasauiliaiwiafy

e

viaunnitesimasn A, luvustididnnseuasitnnegluiaunisdiuasdasa

Unssuale

34
a

YadAyRatianiinsasulasAinmiunuvesal i dariia il uds

1 mnudiusszninanuiuniudeguvgivesnesfiames ndnnisveunas
fiawesfa MAuiuasAsuwadunugumgiinundnnisvesarsiaini duiedle
Qquﬁﬁu%wmmﬁwmu%aﬂaq Audnuusdinanaiizendadl “duusedninig
wWasuwasgampiiuau” (§uft) nasdsuidasdaruusmumulivianilumsidouy

winidedunniiuldansisinhesiidi seansvosguugiiuuan

2. arwhivideduuszavtgmniivea1sia wlianivdumnitgumaiiiuiu

3. 1IAMBUAUY (Time Response) wamauﬁuaq‘uaama%ﬁaLmai'i’TuagJﬁUUizLﬂma\ﬁ
Sanuazannzwanden dmiumeiianesfiussyedlusraiiiy (iinsdudaniuseuiin
NanaUALDIBIIaTAziAUSENIM 0.5 U LLrsimﬂL?Juma%ﬁmwa‘fﬁuﬁaur‘?uﬁag'ﬁua"nrm
p1v9ldiiaimauausiiy 10 W9 waddamesuuuaiunianuuuisruinlve o19auil

nanavauadsanady 10 Juin wiauinna fuwiesinisdudanuSouiafnIy
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YUAVDINDITLANDT
TneUnAwasiawmasazuuadu 2 Ussnmaudulszansnsiasunlasnnudiuniy
nogamall suldun

1. ofiaduiid wesliamesyinindnlilaunisuauuazidevusenladveslany 1wy
diniia Tavead unenida win uazvowuns udrdaldiedududeunds (Sintering Dope)
nazurunsiinlidnialaidainisarvauanzuindenlunisndn wesdamesuuuild

dmiumsinuasaiunugmgil

= e @ ca £ = Sd a9 Yo |
A1919% 2.3 anaudilaeniluvesvesiiawesuin WBuiid Aldtudess

AMANTRA Y24N159197Y
gruveguuInviing s -100° C fia 450° C (ldleiinlmadieariu)
AIUATUVNUA 257 C 0.5Q @i 100 MQ

1 kQ 8910 MQ {uarlneiill

grunigagn ot Wi 4
300° C Wuaundluannemei
600° C \uanddieluaiaus

Apailumsgde , & 1 mw/K Tueimedl
,8 mW/K Tutngiu

= % a aa o et a =
LIa1AdnAI7lTa U 1 UAaIUIM 04 22 UM

as [

n1sgaLdsA1AIgaEn 1 adind de 1 o

2. yiadndegluguresainde AATlTwuEsulnnumluguiasiunziavie
wosladsulnniueasly Yiuanulilunisdudsugamaiiviasin drumesiiamesuuuii
gililunisineumgiiase) wlddaroulusignssiuluninieolu wesdiamosuuuidne:

Uluszgnildlunisdesiuusaniounionssuaiiuaniluasasluih
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JUN 2.17 M3sanuuulnsumoiamesuuusie

n1sUFusnINe Al (Signal Conditioning)

wszimeilamesinsiasunlaidarmuiunuivaam sy Jeivaieieasy
ansananlgauls Ly 2995 U AR 995U LWURY WAARaINa1suTaldUTeu
Ypawmaziiuy Lasnnaruluidudsduvsamesiiamasvinldeinaanisina) Fwesuulain

= o o

nmsgdsiadumeiawaiarlifudaiiig
n13Uszendldeu

Aty mMsinszuunisvinnuduressiodrlusosud lursesussnaudie
wuaaes fMdunuliuAila nesdawes uaslulasuendiines  nsingungiividaves
LATINNALLUY 3 DR

N1328NLUUNAT (Design Considerations)

TUNTEONKUYTHUUAIUANNTEUIUNITYNVIAR IR UAATINABIN15V0gUN s AllA
avslussuu uasssinssTpnuinnulasswinauantivesgunsalunassluisasmessuy

VHMUATILIIRDINTT
N139LaTNTLUUNNIATITInUUN Ivaiauanuzasaluil

1. AnwlazninuasisurAvesnisin Usenaumsailudaniizundidy (Nominal
Value) uward1uresnsingamgll an11en19n1enmuesssnenlussuuiiasinnnmsa

MaUALDINAEIN1S T8 Lasdnuisdug Nasdoafase

2. MwuauRBInIsvesdyaavsnueIane Tunsldnudlngiondynazidu
dynunTzuan1nigiu 4-20 dadueud wiousuadeuiiluainafsiMuienanstuues
gaumniilumsin lagenaiiiidedundesfinnsan liun mswenszuunslwihasnaindu

3
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&

(Isolation) BuiiAugVIMIUDIMNANIBFIUTENaUBYY WU Tuulensdlenaazfesfivum

wanalvegluglvasmsidrsialussuuiineame

=l

3. mudenduie’ Augulesiulunsiieniwunasie wuweiiinuaudivined

AMug1undein1siausely dundeuidusdials wadr5a9ziBendauiyeasiy sTuias

Usenauduq Wdedden Wiy 9101 wazAuifetedatuddrdny uenanduaudanis

o as s '

vasdgaraemwanidudmiliidaiansan wifdadrdauddadesniinszisiansg

o

sonuwuusasUsuanmdynaliduluaudesnislalunend

4. MspeniuunsUsuan wdyaruneaeenis Tnenisldmetanisusvanndyyiu

L3

ninTaTuguuniilaensesiiruwesvrgnuasuluiliudyaraiesveiinens nsay

Awuaiavesnisuivanmwdyyinasiuegivvilnvesinguyeinld Lasnuaudfive

dyaraerdnaiidesnisluaiosiuduuy 3 85 drurhin ndenlydyu EPCOS 100K
Thermistor (B57560G104F)

UM 2.18 mosiames

2.2.4.6 FAaT

sUN 2.19 Famad



23

Tudruwesiusileldenld Ceramic Heater Cartridge 12v/40w for RepRap 3d

Printer Ln Hﬁﬂmauﬁﬁﬁﬁf
1. Type: Electric Heater Parts
2. Voltage: 12-480V
3. Place of Origin: China (Mainland)
4. Working Temperature: < 450 Degrees
5. Brand Name: OEM
6. Usage: Cartridge Heater
7. 6x20mm 12V 40W Cartridge Heater for 3D Printer
8. Resistance wire OCr20Ni80
9. Min.dia.2mm, Length: 20mm
10. Common 10w/cm?2

11. High or Low Wattages

2.3 ngunsalvatLuuleunau

2

manuiludomismuaussuuiaudnunniudesy lulantegiud esan
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Thsannsalssndandseu van wavduq Weesnn luwusiialinadwioanuldnmd
L51RBIN1TRENYNABY NITANYIVBIIAINTTUTEUUAIUAY %ﬁﬁug’ma@quwﬁmi
Jaundu (Feedback Theory) wagmsiasisisesuuldadu (Linear System Analysis) Wag
wanunsdiazdostiiemeufidug 1wy Network Theory iag Communication Theory Fariu
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1. ssuumuUANLUULUA (Open Loop Control System)

2. sruumuauiuuln wiessuuamuAukuulaundu (Close Loop or Feedback

Control System)

FEUUATUANLUUITA
Wun1sldgunaal Controller w3oaunIningzsiu (Control Actuator) tialwleinas
MOUALBINLTIMBINTS Iaeliidinan1snauausIvessuuIgnITHaIsan AnyaewedssuL

AuANkuUauandlugun 2.21

ASPUAUAS 5 1dNm

W
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2.3.1 n3auANLUUdadIY (Proportional Control, P-control)

27
@
a

nmsmuauszuuluuleundulagldiimuanwuudnduiu dyaruniuau ut) ay

2

Wudndiulnanseiuardygiumiuianain e(t) MAATUINNEAITEWIAAL US98

[

ABINTATUAN UKHUNWUGBNTBIFIAIUALLUUERd TuLARILH

o

AU IALEIANATBITHUUT

AagU 2.24

e(t) u(t)

A4

JU 2.24 fmuauuuUERdIu

Ieraunsaudusiug Aol

u(t) = Kp-e(t)
\dla kp AardnsvereuesfnIuasiviessiuninaudado
UselgvidvaaianIuAuuuudndIu Ao aaAIAINRANAIAYE9IEUY InBd@1u1sa

ARUAUDINUATENEUIATNEHANAIABE 19T UNYIL LA

2.3.2 M3AUANLUUEUTNTA (Integral Control)

nsmuAuuUUdiinfalizuuuuannis fe u® = K, [ e(dt wle K, AaAnsilvasd

AUALUUBUANTS WHuNTUdNVewIATUANLULBUTInSauanIRIgUR 2.25

v-?:

- e S 103

b4

E(s)

JUR 2.25 smuanwuuduinga

nguuuuMsAIVANLUUBLindall axiudtdyauniuan ul) asidwinlaen
fyruauidawan et) Zandugudlunargndudonaiiuliudafinm deinsizan
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o
=

fynaunisatuaulunsduasnisaiuguuuuduiiniatuedivaluefn (Past Value) il

willauiusmuAuLuudRduBRzTuagiuatag iy
Usglomdwesdmunuuuuduiindaiionasnisandianuianainluaniuzegsi lu

YugiRgatuAAuilaiosnmesssyuuisvantesashenisauauuuuduiindal andu

v oo

nsiinsudulinuszuvaenst wu lunsdszuulududuinis wavdlelddinruauuuy

duinsa uwarszuutaunduaziisusuluaes

2.3.3 NIAIVANKUYAYIWUS (Derivative Control)

v ga =i de(t) i & o a
mamupLUUBYusiilLuaNnIshie ut) = Ky — Wie Ky ABAIAINUEIRT
t

AIUANRUVBYIUS dauunudazlihuiushmuauidu Wy 15wiuimuuuuudndau
Fagundrvmuauiuudaduaniueyiusuie (PD-Controller) fauandlugui 2.26 dnen
auauwuudndiulisruiuiuiinianasiianidamuauuuudadiuviniu duiinda (Pl-
Controller) kazailddimruannuudad1us iU ImIUANLUUEUANSaLazAIAUALILUY

aYWus 138091 (PID-Controller)

E(s) I ) EGRAN G S e N 5 (R

e f

A:i at o/ 1 s s
E‘UVI 2.26 AIATUANLUUEAAZIUUINAUAINIUANRUUBUNWUD

)
s

AIAUANKUUBYWUTHITYIBMLAIA IS (Damping)  TWiusEuLinaInITay

|

muAn Yt vhildszuuiiadosnmanniu Turanfeaiuasiiuirdyaaedwaioanain
smuauwuuayWLsd Wudygiuiiinnnnsmayiusveddygmauianain fadui

9 a o o ) x = Y
AUEUNUAIUNANATAUIA YU IUNIUNIN FEYENEULR mwmwaanmmnmmuammu

L) o

puwusiaznszien (Fluctuate) ADUTININ (UBRINAIAINTY (Slope) VaddnymuiinTg

5

wWasuwasAsudwwin) Fazvihlvszuuauauveastlifiadosnmla



2.3.4 AAUANLUUNLER (PID Controller)

WuannazuuAIUANKULTn

L

r{t) v - E(s) U(s)

R — G.(s) G(s)

JUN 2.27 svuumiuAuLuUNle

PID Controller Usznaunae 3 oy Aa Proportion, Integral wag Derivative

de(t)

U(t) = K, -e(theke f eldidt+Ky A (2.1)
1N
e(t) = r(t)-c(t) (2.2)
davhmsulasaangasle
Us) = (K + = +K9) (2.3)
U(s) : Kys2+K S+K;
Gels) = — = (Kp+5+r<ds) L (2.0)

E(s) S S
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4.1 YURBUNITNAADY

1. Wouste Board Arduino Mega 1280 fush Stepping Motor
2. thaw USB 910 Board dauiuneufinnes

EUﬁ 4.1 Board Arduino Mega 1280

3. \Waluswnsy Pronterface
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4. nada Connect ApNHIABSIANTU Board

5. slaAeneq WiSeuios laegaumaniinamunisa
6. Load File G-Code

7. & Print

8. AUNAANWUSTDINATERNLaZINTUNNNANITNAR DS

< w aw a  a
n19199 4.1 Naﬂ’li‘lﬂﬂﬁaﬁﬂﬂﬁiﬂﬁﬂﬁuﬂﬂuﬂUWﬁ’lﬁﬁlﬂ‘UUﬂ PLA

u

Temperature(°C) Quality of plastic
185 \Wugavasumalveananadn Weisilvianuoungumgiil n1s
) Anvaswaiaandilvaliauysalne

o a a - 3 = Y a wy i
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A19199 4.2 uansaiuduiusszniaamgiiiunaildnssua 4A uas 5A

La1(3uni) auuQH(°C)
nszud 4 woud nszud 5 waul
0 25 25
5 30 a4
10 34 49
15 38 58
20 44 67
25 45 73
30 51 82
35 58 92
40 61 96
45 68 105
50 74 114
55 77 122
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65 89 134
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75 96 146
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85 105 158
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95 B 174
100 118 176
105NN\ 123 181
110 128 190
115 132 193
120 135 199
125 139 203
130 142 201
135 146 200
140 152 198
145 153 200
150 157 200
155 162 198
160 165 199
165 167 200




A1399 4.2 wamAuduiussenivaamaiiuailynssua 4A uay 5A (se)

1a1(3ui) gaumnli(°C)
nszud 4 waud nszud 4 waud
170 172 200
L5 174 202
180 179 197
185 185 198
190 186 200
195 187 200
200 190 198
205 192 200
210 196 198
215 200 199
220 200 200
225 202 200
230 203 202
£35 203 200
240 200 ' 200
245 200 ) 200
250 200 200
255 200 7 200
260 200 200
265 200 200
270 200 200
275 200 200
280 200 200
285 200 200
290 200 200
295 200 200
300 200 200
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AMANUIN N

1 14 '3
anansgilienisidaunsal

n.1 giian1sldaugunsnidiannsetind Board Arduino Mega 1280

Afamsldruuainlulaseaulnsaiaadsu ET-EASY MEGA1280 (Duno Mega) F‘H‘T

EASY MEGA1280 (Duino Mega)

N Arduine AululasanaveuaszLY MCU 981 AVR 11 Open Source 1@5unas

e

(RS TINE LL HR TR e FaY %a'lmwm‘mﬁuwﬁmsjwmiumumn@’m;ﬁ"ﬁm nubaszusaan
e mafninns Software flinswannuedwinilos Tdlumnud] @snan 2552) Tlsunss
783 Arduine N9 Flgaidiu Version “arduine-00167 uda Taemnadiu Hardware Lafiléiinag
WasFnlge iradewougididemuiant fenduitinmmtsmusilsnmsesfuiu
msldenliidn MCU fufin 28 97 8t ATMEGABATMEGAES/ATMEGA168/ATMEGAS28
d'm%’mﬂwiﬁL':‘:uﬁulﬁﬁjﬁulﬁ'lﬁ'l.%ﬁum’#mﬁmm:qﬂmm"lumrﬁnmwamﬁuui‘ e aguiaithl
ﬂr:qnm"l-i'muﬁuﬁ'u el RN FNeIN TN suisrunmaamiionpadn dmiude
Tulsunsx Aetluin AVR fudnfifiag@limomeiunnlszgnildimlumanalssumigs ns
Arduino 9 Seliniani Aduino amnmsesiinsHamasnslughdn Teefnlg

[

TWrunaubildiugn AVR q'lﬂvlr}j%u Feldfisnnu vo Digital, Analog, PWM, UART ugz 1una
whtpaaRanniunEy widsaelfusamalunmsisunllanm suuAaenuiLfuEngn
tsznas Ingl#1AanlFin AVR inF ATMEGA1280 asRNIAANRAN Hardware 118 5aiuanss 1)
Tne¥adagudn “Arduino Mega™ aananadmning uarlfiniamaunineazd@aanni Hardware
ana W aulavinl Wanndeseaiildie wpifinamnnindanaafilasse i adndathuuy sMp e
vinlsiihugassed miud e nnuiderlumsfazaindoaio afain ey

wis B Al ATMEGA1280 winnndhuedn Tnaiillasaianminamuduiionii
{0 Arduino Mega 3usin Ine¥iadn "ET-EASY MEGA1280" Tmuldaenuuyiinisimass Pin 1O
CtH! squﬁ'qmma’lﬁmqmummg'\ummﬁm “Arduine Mega® iteiaustldins i lgadiadni

o aped i " - o v - &
e IRRTUNGN Arduino Mega TUHIMRTEU mﬂmumwa:mnnmﬂmmumnuwu

ETT CO.LTD -1- WWW.ETT.CO.TH
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aiamsldnuuaialulnsrauinsaiaaisu ET-EASY MEGA1280 (Duino Mega) ETT

PRGN L HERTRE )

15 ATMEGA1280 1flu MCU tszdrwadn Run Aa7sE 16MHz @7n Crystal Oscillator
128KByle Flash{aanuld aKByte A wf Bootloader) / BKByle SRAM / dKByte EEPROM
sgafumaiann TUsunsudnuniemn C++ 989 Arduine ATHLUL Arduine Mega 16 100%

¥ USB Bridge 984 FTDI twef FT232RL wdan Over Current Protection f ufuRnredanns
uaz Download Code anassfinmafliuede wiay Jumper dwiufuldanuuesmilunis
Program Bootioader Ll MCU annwein USB luuefaldies Tnglifeddirdasllsunsy
AVRISP annnevan

54 Pin Digital 110 Tl 14Pin asntusunsamih#ifhy Pwm 14
16 Pin Analog Input (ADC 14 10 Tim 16 1849)

4 UART(Harcdware Serial Port) wiitl TTL Logic

WA PCB uafn uaz fiaumis Pin Connector #1147 miaaifuiiu Arduino Mega Favae i
gk Aakeldusmuiuuedin Shield m_lush-a-";ﬁ'ﬂnﬂ.mﬁmvn‘yum't%mu:ifmﬁ’uﬁ'u
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1.8 UNI-POLAR 1.4 23 280 32 62 ns
i 1.8 UNI-POLAR 1 43 0 6.0 1.8
I 1.8 UNI-POLAR 08 27 100 30 2 43 180
17PMK2EAL 1.8 UNI-POLAR 06 69 100 1.4 2 43 180
13y | 1.8 UNI-POLAR 1.4 20 250 15 50 113 250
17P K349 1.8 UNEPOLAR 1 36 250 47 50 113 50
17FM-K442U 1.8 UNI-POLAR 1.4 28 400 34 75 16.7 50
1IPM-E4490 1.8 UNI-POLAR 1 49 400 65 15 16.7 350
17PAK7 49U 18 UNI-POLAR 09 22 50 0.4 n 28 150
17T B4U 1.8 UNI-POLAR 06 56 S0 1.0 n 23 150
17PM-KD49R 1.2 BI-POLAR 07 6.2 270 128 37 10.8 200
17PM-K1428 1.8 BI-FOLAR 1 46 380 129 62 11.8 300
1?P-M-K_24$ 1.8 BI-POLAR 06 5.4 140 120 24 4.3 180
17PM-E3428 1.8 BI-POLAR 09 40 310 939 50 1.3 250
 AIPMK44E 1.3 BI-POLAR 09 56 500 136 75 167 350
17PM-K74%8 1.8 BI-POLAR 06 a4 65 1.6 1 28 150
Copyright Minebsa Go., Lid.




Wockd Mo: 1 7P KEMSLE KOS KIN9E
Db Choppet D40l
Supply Voltoges 240 elb
=
by
|
§
I
w E'i S -
i A
fi il
. i { ik
- 1 wa
FREQUENCY )
Mockd Ho. 17PM- KA 60, K490
Drwes: Choppos Dl
Supply Vohoge: 24.0 {volt
e T
T ] S TTTeTY
. 21 e Foanat bl
b z \! - i
w
§
Em
=
-l i i
s T
3
» 4
e
L] iR
I e
ok No: 17FA KA4211K4400 Kdd 28
Driver: Choppor Dunl
Supgly Vot 240 (ol
i i) PP
- E! it i s el
A

TORULE imet)
¥
=

e
HR
. ' \
. rom
FREQLINGY ey

TORCAF iy

TORAA Giveni

TORCLE imbens

W LT AE—-REE  TorquefSpeed Characteristics

Blockd Mo 1 7R MIAZU KLU KL A2E.
)

Daroet: Chopgey
Supply Valtge: 240 (el
- . R AR
= 3 LA ELLEPRE Y
< o atE
- i‘
- i e
- f
- : l
- : :
i
|
" L
, | I
"~ -
Mokl Mo § PRGN K3UR
Drractz Chappes Dol
Supply Volage: 240 {volt
" T o CANL
-
N,
- | na'
- gy
e
-
o | o1
.
- - -
FREGUINGY ¢H2)
Hod] Ho: 1 7P MK KIGH KT498
Drivor:
Supply Voltage 240 (volt
" m_ L1l v
e 7 BAA
- i
»
N '
a T
i :
i A
» b 5
KRl :
- i 5 e
.Y i | i —iPuLL OUT
. i i ! smerpuiL IN
- o

15m
FRLCLENCY (s

Copyright Minebea Co., Ltd,

1

68



n.3 Alan13lda1uaunsal Thermistor

NTC thermistors for

A
FN
ﬂ‘n

EPCOS

temperature measurement

Glass-encapsulated sensors,

standard type

Series/Type: B57560G, B57560G1
The following products presented in this data sheet are being withdrawn.
Ordering Code. . | Sppstituta Product | Date of Deadline Last |Last Shipments
; ! i ; Withdrawal Qrders Ak ]
B57560G0145* B57560G1104* 2012-03-23 2012-06-28 2012-09-28

For further information please contact your nearest EPCOS sales office, which will also support
you in selecting a suitable substitute. The addresses of our worldwide sales network are

presented at www.epcos.com/sales.

© EPCOS AG 2009. Reproduction, publication and dissemination of this publication, enclosures hereto and the

information contained therein without EPCOS' prior express consent is prohibited.
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Temperature measurement B5-7569G-,' B57560G1

Glass-encapsulated sensors G560/G1560

Applications Dimensional drawing
# Temperature measurement

Features 92.3+0.2
# Glass-encapsulated, heat-resistive and )
highly stable 7™y
= For temperature measurement up'to :
300 °C ™
# Leads: dumet wires (copper-clad FeNi) ;@_3

4.1+05

o)

Options
® Leads: nickel-plated dumet wires
= Alternative dimensions available on request

Delivery mode W21 £
Bulk

6745

Dimensions in mm

General technical data

Climatic category (IEC 60068-1) 55/300/56

Max. power (at 25 °C) Pas 50 mwW
Resistance tolerance ARR/Rp | 1, £2, 13 %
Rated temperature Ta 25 °C
Dissipation factor (in air) Sin approx. 1.3 mW/K
Thermal coeling time constant (in air) Te approx. 15 s
Heat capacity Cu approx. 20 mJd/K
Please read Cautions and warnings and Page 20of 18

Importantnotes al Ihe end of ihis document.
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EPCOS
Temperature measurement B57560G, B57560G1
Glass-encapsulated sensors _ (G560/G1560

Electrical specification and ordering codes

R No. of R/T Bacgs Bonon Bssio Ordering code
Q characteristic | K K K
2k 8401 3420 3390 +1% 3436 B57560G0202+000
2k 8401 3420 3390 +1% 3436 B57560G0202+002
5k 8402 3480 3450 £1% 3497 B57560G0502+000
5k 8402 3480 3450 +1% 3497 B57560G0502+002
10k 7003 3612 3586 3625 +1% B57560G1103+005
10k 7003 3612 3586 3625 +1% B57560G1103+007
10k 8307 3478 3450 3492 H1% B57560G1103+000
10 k 8307 3478 3450 3492 +1% B57560G1103+002
20k 8415 3992 3970 £1% .| 4006 B57560G0203+000
20k 8415 3992 3970 +1% 4006 B57560G0203+002
30k 7002 3973 3944 3988 +1% B57560G1303+005
30k 7002 3973 3944 3988 t1% B57560G1303+007
50 k 8403 3992 3970 +1% 4006 B57560G0503+000
50 k 8403 3992 3970 +1% 4006 B57560G0503+002
100 k 8304 4072 4036 4092 11% B57560G1104+000
100 k 8304 4072 4036 4092 +1% B57560G1104+002
1400 k 8406 4557 5133 +2%" | 4581 B57560G0145+000
1400 k 8406 4557 5133 £2%" | 4581 B57560G0145+002
+=Resistance tolerance
F=+1%
G =+2%
H = 13%

The last three digits of the ordering code denote:
000 and 005 = dumet wires
002 and 007 = nickel-plated wires

1) Baoce

Please read Cautions and warnings and Page 30f 18
Importantnotesal the end of this document



Temperature measurement o B57560G, B57560G1

- Glass-encapsulated sensors

Reliability data

G560/G1560

Test Standard Test conditions AR:5/R2 Remarks
(typical)
Storage in IEC Storage at upper <3% No visible
dry heat 60068-2-2 | category temperature damage
T:300°C
t: 1000 h
Storage in damp IEC Temperature of air: 85 °C < 2% No visible
heat, steady state | 60068-2-67 | Relative humidity of air: 85% damage
Duration: 56 days
Rapid temperature | IEC Lower test temperature: —55°C | <2% No visible
cyeling 60068-2-14 | Upper test temperature: 200 °C damage

Number of cycles: 1000

Please read Cautions and warnings and
Important notesal he end of Ihis docurnentl

Page 4 of 18
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EPCOS
Temperature moasurement S ~ B57560G, B57560G1
Glass-encapsulated sensors G560/G1560
R/T characteristics
R/T No. | 7002 7003 8304
T{*C) Bospog = 3988 K Bosiop = 3625 K Bazign = 4092 K
- Rp’Rzg o (%fK) RT/RZ o {%/K) erR:,-g 0% (WD/K)
-55.0 |96.33 7.4 63.225 6.7 100.11 7.4
—-50.0 | 66.866 7.2 45.46 6.5 69.56 72
—45.0 | 47.037 6.9 33:07 6.3 48.945 6.9
—40.0 [33.508 6.7 24.324 6.0 34.853 6.7
—35.0 [24.156 6.4 18.081 58 25,102 6.5
-30.0 |17.613 6.2 13.575 5.6 18.275 6.2
~250 |12.98 6.0 10.29 5.4 13.443 6.0
—20.0 | 9.6643 5.8 7.8716 5.3 9.9853 59
-15.0 | 7.2656 5.6 6.0739 5 7.4867 5%
-10.0 | 55129 54 47258 4.9 5.6636 55
=50 4.22 53 3.7062 4.8 4.3212 x3
0.0 3.2575 51 2.9287 4.6 3.324 a2
5.0 2.5348 4.9 23311 4.5 2.5769 5.0
10.0 | 1.9876 4.8 1.8684 4.4 2.0127 4.9
15.0 | 1.5699 4.6 1.5075 4.2 1.5834 4.7
20.0 | 1.2488 4.5 1.224 4.1 1.2542 46
250 | 1.0000 4.4 1.0000 4.0 1.0000 45
30.0 | 0.80594 43 0.82176 39 0.80239 43
35.0 0.65355 4.1 0.67909 3.8 0.64776 4.2
40.0 | 0.53312 4.0 0.56422 3.7 0.52598 41
450 | 0.43735 3.9 0.47122 3.6 0.4295 4.0
50.0 | 0.36074 3.8 0.3955 85 0.35262 3.9
55.0 | 0.29911 go7 0.33355 3.4 0.291 -
60.0 | 0.24925 36 0.2826 Sait 0.24136 g.7
65.0 | 0.20872 35 0.24049 &7 0.20114 3.6
70.0 | 0.17558 3.4 0.20553 34 0.16841 3.5
750 | 0.14837 3.3 0.17637 3.0 0.14164 3.4
80.0 | 0.12592 3.2 0.15195 2.9 0.11963 33
85.0 0.10731 3.2 0.13141 298 0.10147 3.3
90.0 | 0.091816 8.1 0.11406 25 0.086407 |3.2
95.0 0.078862 3.0 0.059352 27 0.073867 31
100.0 | 0.067988 2.9 0.086837 2 0.063383 (3.0
105.0 | 0.058824 2.9 0.076149 2.6 0.054584 (3.0
110.0 | 0.051071 2.8 0.066889 2.5 0.04717 29
115.0 | 0.044489 2.7 0.059112 25 0.040901 2.8
120.0 0.03888 27 0.052316 2.4 0.035581 2.8
125.0 | 0.034084 2.6 0.046433 2.4 0.03105 27
130.0 | 0.02997 “Bta) 0.041327 23 0.027179 |26
135.0 0.02643 2.9 0.03688 o 0.023861 2.6
140.0 | 0.023373 2.4 0.032998 22 0.021008 (25
145.0 | 0.020727 2.4 0.029598 22 0.018548 (25
150.0 | 0.018429 2.3 0.026612 2.1 0.016418 |24
155.0 | 0.016427 23 0.023984 2 0.014573 |24
Please read Cautions and warnings and Page 5 of 18

Important notes al the end of Ihis document
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EPCOS
Temperature measurement : B57560G, B57560G1
Glass-encapsulated sensors Gb560/G1560
R/T No. | 7002 7003 8304
i (CJ B?S/Im =3988 K Bj}g,mn =3625 K B:‘g-m,j = 4092 K
R1/Ras o (%/K)| Ri/Ras @ (%/K)| Ri/Rs . (%/K)
160.0 | 0.014679 2.2 0.021665 2.0 0.012967 |23
165.0 | 0.013149 2:2 0.019613 2.0 0.011566 |23
170.0 | 0.011806 24 0.017793 1.9 0.010341 |22
175.0 | 0.010623 24 0.016176 1.9 0.0092664 (2.2
180.0 | 0.0095804 |2.0 0.014735 1.8 0.0083224 |21
185.0 | 0.0086582 (2.0 0.013448 1.8 0.0074907 |21
190.0 | 0.0078408 |2.0 0.012297 1.8 0.0067564 | 2.0
195.0 | 0.0071148 |1.9 0.011265 1.7 0.0061064 | 2.0
200.0 | 0.0064685 [1.9 0.010338 147 0.0055299 |2.0
205.0 | 0.005892 - (1.8 0.009504 A0 0.0050175 (1.9
210.0 | 0.0053767 [1.8 0.0087516  |1.6 0.0045611 [1.9
215.0 | 0.0049152 (1.8 0.0080718 |1.6 0.0041537 |1.9
220.0 | 0.0045011 17 0.0074567 |[1.6 0.0037895 | 1.8
225.0 | 0.0041287 1.4 0.0068989 W 0.0034631 | 1.8
2300 | 0.0037934 |1.7 0.0063925 1.5 0.0031701 |1.8
235.0 [ 0.0034908 (1.6 0.0059318 |15 0.0029067 (1.7
240.0 | 0.0032173 1.6 0.005512 Ny 0.0026693 | 1.7
2450 | 0.0029697 [1.6 0.005129 1.4 0.0024551 |1.7
250.0 | 0.0027451 186 0.004779 1.4 0.0022615 | 1.6
2550 | 0.0025412 |1.5 0.0044586 (1.4 0.0020862 |16
260.0 | 0.0023556 |1.5 0.004165 1.4 0.0019273 (1.6
265.0 | 0.0021865 |1.5 0.0038955 [1.3 0.0017829 |15
270.0 | 0.0020323 (15 0.0036478 (1.3 0.0016516 | 1.5
275.0 | 0.0018913 1.4 0.0034198 |1.3 0.0015319 | 1.5
280.0 | 0.0017623 |1.4 0.0032098 |1.3 0.0014228 |1.5
285.0 | 0.0016441 1.4 0.003016 1.2 0.0013231 (1.4
290.0 | 0.0015357 |1.4 0.002837 1.2 0.0012319 | 1.4
295.0 | 0.001436 ey 0.0026714 1.2 0.0011483 (1.4
300.0 | 0.0013444 [1.3 0.002518 1.2 0.0010716 | 1.4
Please read Cautions and warnings and Page 6 of 18

Important notesal the end of Ihis document
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EPCOS
Temperature meastrement , B57560G, B57560G1
Glass-encapsulated sensors G560/G'1560
R/T characteristics
R/T No. | 8307 8401 8402
T(C) |Basam =3492K Baioo = 3390 K Byno = 3450 K
R1/Rzs o (%/K)| Rr/Rzs o (%/K)| R/Ras o (%/K)
-55.0 |52.624 6.4 48.237 6.2 51.991 6.4
-50.0 [38.452 6.2 35.488 6.0 37.989 6.2
—45.0 |28.401 6.0 26.39 5.8 28.07 5.9
—-40.0 [21.194 5.8 19.825 5.6 20.96 5.7
—35.0 |15.972 5.6 15.037 5.4 15.808 5.5
—-30.0 |12.149 5.4 11.511 543 12.037 5.4
—-25.0 | 9.3246 5.2 8.8893 51 9.2484 5.2
=20.0 |#£7.2781 5.0 6.9218 4.9 7.1668 0.0,
-15.0 | 5.6332 4.9 5.4326 4.8 5.5993 4.9
-10.0 | 4.4308 47 4.2961 4.6 4.4087 4.7
=50 | 3.5112 4.6 3.422 4.5 3.4971 4.6
0.0 2.8024 4.4 2.7445 4.3 2.7936 4.4
af) || 2.20%2 4.3 2.2158 4.2 2.2468 43
10.0 | 1.8216 4.2 1.8002 4.1 1.8187 4.2
15.0 | 1.4827 4.1 1.4714 4.0 1.4813 4.0
20.0 1.2142 k) 1.2097 49 112186 9
25.0 | 1.0000 3.8 1.0000 gt 1.0000 3.8
30.0 | 0.82818 3N 0.8311 3b 0.82845 37
35.0 | 0.68954 3.6 0.69427 ) 0.68991 3.6
40.0 | 0.57703 <! 3] 0.58282 3% 0.57742 L)
45.0 | 0.48525 3.4 0.49158 3.4 0.4856 34
500 | 0.4 3.3 0.41652 Ba3 0.41026 38
55.0 | 0.34798 i 0.35446 3.2 0.34816 i
60.0 | 0.29663 e 0.30292 el 0.29673 8.2
65.0 | 0.25392 3.1 0.25994 3.0 0.25393 &1
70.0 | 0.21824 3.0 0.22392 29 0.21817 3.0
75.0 | 0.1883 29 0.19363 248 0.18816 2.9
80.0 | 0.16307 2.8 0.16805 2.8 0.16288 28
850 | 0.14174 2.8 0.14636 24F 0.1415 2.8
90.0 | 0.12362 2.7 0.1279 20 0.12335 2.4
95.0 | 0.10818 2.6 011214 2.6 0.10788 26
100.0 | 0.094973 26 0.098635 28 0.094658 6
105.0 | 0.08364 25 0.087023 25 0.083313 25
110.0 | 0.073881 25 0.077007 2.4 0.073547 200
115.0 0.06545 2.4 0.06834 2.4 0.065114 2.4
120.0 | 0.058144 2% 0.060818 2.3 0.05781 2.4
125.0 | 0.051794 2.3 0.05427 33 0.051464 2.3
130.0 | 0.046259 2.2 0.048554 2.2 0.045936 22
135.0 | 0.04142 2.2 0.043551 2.2 0.041106 2.2
140.0 | 0.037179 21 0.039159 ] 0.036875 24
1450 | 0.033451 21 0.035294 2.1 0.033159 21
150.0 | 0.030166 2.0 0.031885 2.0 0.029886 21
155.0 | 0.027264 2.0 0.02887 2.0 0.026998 2.0
Please read Cautions and warnings and Page 7 of 18

Important notesal the end of Ihis document
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EPCOS
Temperattre measurement B57560G, BS7560G1
Glass-encapsulated sensors G560/G1560
R/T No. | 8307 8401 8402
T ("C) B)ﬁ,«mn =3492 K anm =3390 K B].’I[ﬂ =3450 K
R:/R.s o (%/K)| Ry/Ras ct (%/K)| Ry/Ras o (%K)
160.0 | 0.024694 2.0 0.026197 1.8 0.024442 2.0
165.0 | 0.022414 1.9 0.023822 1.2 0.022175 1.9
170.0 | 0.020385 1.9 0.021707 1.8 0.02016 1.9
175.0 | 0.018577 1.8 0.01582 18 0.018365 1.8
180.0 | 0.016961 1.8 0.018132 1.8 0.016762 1.8
185.0 | 0.015514 1.8 0.016619 Pade 0.015328 1.8
190.0 | 0.014216 P 0.01526 L 0.014043 17
195.0 | 0.013049 Sl 0.014038 1o 0.012888 17
200.0 | 0.011999 1.7 0.012936 1.6 0.011849 1.7
-205.0 | 0.011051 1.6 0.011941 16 0.010913 1.6
210.0 | 0.010194 3] 0.011041 1.6 0.010067 16
215.0 | 0.0094181 1.6 0.010225 15 0.0093013 16
220.0 | 0.0087144 1.5 0.0094848 [1.5 0.0086075 1.5
225.0 | 0.0080751 13 0.0088113 1.5 0.0079777 1.5
230.0 | 0.0074933 |15 0.0081978 1.4 0.007405 idn
235.0 | 0.0089631 1.5 0.0076382 1.4 0.0068833 |14
240.0 | 0.0064791 1.4 0.0071268 |1.4 0.0064075 (1.4
2450 | 0.0060366 |1.4 0.006659 (R 0.0059728 1.4
250.0 | 0.0056316 |1.4 0.0062302 [1.3 0.0055751 1.4
255.0 | 0.0052602 |1.4 0.0058368 i3 0.0052107 (1.3
260.0 | 0.0049193 13 0.0054753 13 0.0048764 1%
265.0 | 0.0046059 1.8 0.0051426 (1.2 0.0045692 [1.3
270.0 | 0.0043173 [1.3 0.004836 1.3 0.0042866 (1.3
275.0 | 0.0040514 |1.3 0.0045532 1.2 0.0040263 (1.2
280.0 | 0.003808 1.2 0.004292 1.2 0.0037862 [1.2
285.0 | 0.0035793 1.2 0.0040504 (1.1 0.0035645 (1.2
290.0 | 0.0033696 e 0.0038266 |1.1 0.0033595 (1.2
205.0 | 00031783 /.2 0.0036192 |11 0.0031697 2
300.0 | 0.0029952 |1.2 0.0034267 14 0.0029938 1.1

Please read Cautions and warnings and Page 8 of 18
Important notes al the end of this document
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EPCOS
Température measurement . B57560G, B57560G1
Glass-encapsulated sensors G560/G1560
R/T characteristics
R/T No. | 8403 8406 8415
T(°C) By = 3970 K B = 5133 K Bongs = 3970 K
R1/Ras o (%/K)| R1/Rxs o (%/K)| R1/Rss o (%/K)
—55.0 1103.29 7.6 183.3 8.5 103.29 7.6
-50.0 | 71.079 7.9 120.69 8.2 71.079 73
—-450 | 49619 71 80.721 7.9 49619 7a
—40.0 | 35.108 6.8 54.792 7.6 35.108 6.8
—35.0 | 25.158 6.5 37.713 T35 25.158 6.5
—30.0 | 18.245 6.3 26.301 7.1 18.245 6.3
-250 | 13.383 6.1 18.571 6.8 13.383 6.1
-20.0 9.9221 5.9 13.269 6.6 9.9221 59
-15.0 7.4316 5.0 9.5865 6.4 7.4316 s, 74
-10.0 5.6202 o 6.9997 6.2 5.6202 55
=50 4.2894 5.3 5.1625 6.0 4.2894 53
0.0 3.3024 5% 3.844 58 3.3024 o
5.0 2.5607 5.0 2.8884 5.6 2.5607 5.0
10.0 2.0017 4.8 2.1892 5.5 2.0017 4.8
15.0 15768 47 1.673 5.3 1.5768 4.7
20.0 1.2513 4.6 1.2886 51 i .2603 4.6
25.0 1.0000 4.4 1.0000 5.0 1.0000 4.4
30.0 0.80451 4.3 0.78164 4.9 0.80451 43
35.0 0.65139 4.2 0.61516 4.7 0.65139 4.2
40.0 0.53064 4.0 0.48734 4.6 0.53064 4.0
450 0.43481 3.9 0.38851 45 0.43481 3.9
50.0 0.35828 3.8 0.3116 4.4 0.35828 38
55.0 0.29681 3.7 0.25136 4.2 0.29681 g
60.0 0.24715 3.6 0.2039 4.1 0.24715 3.6
65.0 0.20682 3.5 0.16629 4.0 0.20682 3.5
70.0 0.17389 34 0.1363 39 0.17389 3.4
75.0 0.14687 33 0.11228 3.8 0.14687 3.3
80.0 0.12459 3.2 01092932 ) |'3.7 0.12459 3.2
85.0 0.10614 3 0.077268 3.6 0.10614 3.2
90.0 0.09078 8.1 0.064527 |36 0.09078 3.
95.0 0.077949 (3.0 0.054116 |3.5 0.077949 |30
100.0 0067183 |29 0.045571 3.4 0.067183 |29
105.0 0.058113 |29 0.038526 [3.3 0.058113 | 2.9
110.0 0.050443 (2.8 0.032694 3.2 0.050443 (2.8
115.0 0.043932 2.7 0.027847 |3.2 0.043932 (2.7
120.0 0.038386 (2.7 0.023803  [3.1 0.038386 |27
125.0 0.033645 |26 0.020416 |3.0 0.033645 (26
130.0 0.029579 “ ) 0.017569 3.0 0.029579 25
135.0 0.02608 2.5 0.015167 2.9 0.02608 25
140.0 0.02306 2.4 0.013135 |28 0.02306 2.4
145.0 0.020446 2.4 0.011409 2.8 0.020446 24
150.0 0.018176 |23 0.0099385 (2.7 0.018176 |23
155.0 0.016199 |23 0.0086821 |2.7 0.016199 |23
Please read Cautions and warnings and Page 90of 18

Important notes al the end of Ihis document
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Temperature measurement : B57560G, B57560G1
Glass-encapsulated sensors G560/G1560
R/T No. | 8403 8406 8415
T (*C) Buiion = 3970 K Baposon = 5133 K B = 3970 K
Rr/Rzs o (%/K)| Ry/Ra: o (%/K)| Ri/Ra o (%/K)
160.0 0.014473 2.2 0.0076052 |2.6 0.014473 22
165.0 0.012962 2.2 0.0066796 | 2.6 0.012962 |22
170.0 0.011636 |21 0.0058817 [2.5 0.011636 |21
175.0 0.010469 | 2.1 0.005192 |25 0.010469 |21
180.0 0.0094395 2.0 0.0045943 (2.4 0.0094395 (2.0
185.0 0.0085294 |2.0 0.0040749 |2.4 0.0085294 | 2.0
190.0 0.0077229 | 2.0 0.0036225 |2.3 0.0077229 (2.0
195.0 0.0070067 (1.9 0.0032274 (2.3 0.0070067 |1.9
200.0 0.0063691 | 1.9 0.0028817 (2.2 0.0063691 [1.9
205.0 0.0058005 |1.9 0.0025783 |[2.2 0.0058005 (1.9
210.0 0.0052924 1.8 0.0023116 | 2.2 0.0052924 |18
215.0 0.0048373 | 1.8 0.0020766 |2.1 0.0048373 | 1.8
220.0 0.004429 (1.7 0.0018691 (2.1 0.004429 |17
225.0 0.004062 18 0.0016854 |2.0 0.004062 1T
230.0 0.0037315 1.7 0.0015226 (2.0 0.0037315 (1.7
235.0 0.0034333 (1.6 0.001378 (2.0 0.0034333 |16
240.0 0.0031639 | 1.6 0.0012492 |1.9 0.0031639 |16
2450 0.00292 1.6 0.0011344 (1.9 0.00292 1.6
250.0 0.0026988 (1.6 0.0010318 (1.9 0.0026988 |1.6
255.0 0.002498 1.5 0.00094005 (1.8 0.002498 (1.5
260.0 0.0023153 [1.5 0.00085777 1.8 0.0023153 | 1.5
265.0 0.0021489 |1.5 0.00078388 | 1.8 0.0021489 (1.5
270.0 0.0019971 |1.5 0.00071742 (1.8 0.0018971 | 1.5
275.0 0.0018584 (1.4 0.00065754 | 1.7 0.0018584 |[1.4
280.0 0.0017316 | 1.4 0.00060352 (1.7 0.0017316 (1.4
285.0 0.0016153 |[1.4 0.0005547 (1.7 0.0016153 |1.4
290.0 0.0015087 | 1.4 0.00051051 1.6 0.0015087 (1.4
295.0 0.0014107 1.3 0.00047047 | 1.6 0.0014107 | 1.3
300.0 0.0013207 (1.3 0.00043412|1.6 0.0013207 (1.3
Flease read Caulions and warnings and Page 10 of 18

Important notesat the end of this document
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EPCOS

Temperature measurement B57560G, B57560G1

Glass-encapsulaied sensors G560/G1560

Mounting instructions

1 Soldering

1.1 Leaded NTC thermistors

Leaded thermistors comply with the solderability requirements specified by CECC.

When soldering, care must be taken that the NTC thermistors are not damaged by excessive
heat. The following maximum temperatures, maximum time spans and minimum distances have
to be observed:

Dip soldering lron soldering
Bath temperature max. 260 °C max. 360 °C
Soldering time max.4s max. 2 s
Distance from thermistor min. 6 mm min. 6 mm

Under more severe soldering conditions the resistance may change.

1.2 Leadless NTC thermistors

In case of NTC thermistors without leads, soldering is restricted to devices which are provided
with a solderable metallization. The temperature shock caused by the application of hot solder
may produce fine cracks in the ceramic, resulting in changes in resistance.

To prevent leaching of the metallization, solder with silver additives or with a low tin content
should be used. In addition, seldering methods should be employed which permit short soldering

times.

2 Clamp contacting
Pressure contacting by means of clamps is particularly suitable for applications invelving frequent
switching and high turn-on powers.

3 Robustness of terminations (leaded types)
The leads meet the requirements of IEC 60068-2-21. They may not be bent closer than 4 mm
from the solder joint on the thermistor body or from the point at which they leave the feed-
throughs. During bending, any mechanical stress at the outlet of the leads must be removed. The
bending radius should be at least 0.75 mm.
Tensile strength:  Test Ua1:
Leads Z<025mm= 10N

0.25 < <035 mm=.-25N

035< Z<0.50mm= 50N

050< @<080mm= 100N

080 < @<1.25mm= 200N

Please read Cautions and warnings and Page 11 of 18
Important notes al the end of his document
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Temperature measurement B575600G, B57560G1
Glass-encapsulated sensors ; _ 9560!(31 560

Bending strength: Test Ub:
Two 90°-bends in opposite directions at a weight of 0.25 kg.

Torsional strength: Test Uc: severity 2
The lead is bent by 90° at a distance of 6 to 6.5 mm from the thermistor body.
The bending radius of the leads should be approx. 0.75 mm. Two torsions of
180° each (severity 2).

When subjecting leads to mechanical stress, the following should be cbserved:

Tensile stress on leads
During mounting and operation tensile forces on the leads are to be avoided.

Bending of leads
Bending of the leads directly on the thermistor body is not permissible.

A lead may be bent at a minimum distance of twice the wire's diameter +2 mm from the solder
joint on the thermistor body. During bending the wire must be mechanically relieved at its outlet.
The bending radius should be at least 0.75 mm.

Twisting of leads
The twisting (torsion) by 180° of a lead bent by 90° is permissible at 8 mm from the bottom of the
thermistor body.

4 Sealing and potting

When thermistors are sealed, potted or overmolded, there must be no mechanical stress caused
by thermal expansion during the production process (curing / overmolding process) and during
later operation. The upper category temperature of the thermistor must not be exceeded. Ensure
that the materials used (sealing / potting compound and plastic material) are chemically neutral.

5 Cleaning

If cleaning is necessary, mild cleaning agents such as ethyl alcohol and cleaning gasoline are
recommended. Cleaning agents based on water are not allowed. Ultrasonic cleaning methods are
permissible. i

6 Storage

In order to maintain their solderability, thermistors must be stored in a non-corrosive atmosphere.
Humidity, temperature and container materials are critical factors.

Do not store SMDs where they are exposed to heat or direct sunlight. Otherwise, the packing ma-

terial may be deformed or SMDs may stick together, causing problems during mounting. After
opening the factory seals, such as polyvinyl-sealed packages, use the SMDs as soon as possible.

Please read Cautions and warnings and Page 12 of 18
Important notes al the end of Ihis document
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The components should be left in the original packing. Touching the metallization of unsoldered
thermistors may change their soldering properties.

Storage temperature: —25°Cupto45°C
Relative humidity (without condensation): <75% annual mean

<95%, maximum 30 days per annum
Solder the thermistors listed in this data book after shipment from EPCOS within the time speci-
fied:

SMDs;: 12 months
Leaded components: 24 months
Please read Cautions and warnings and Page 13 of 18

Important notesal the end of his document
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Temperature measurement BS7560G, B57560G1

Glass-encapsulated sensors G560/G1560

Cautions and warnings General
See "Important notes" at the end of this document.

Storage

# Store thermistors only in original packaging. Do not open the package prior to storage.

% Storage conditions in original packaging: storage temperature —25 °C ... +45 °C, relative
humidity <75% annual mean, <95% maximum 30 days per annum, dew precipitation is
inadmissible.

# Do not store thermistors where they are exposed to heat or direct sunlight. Otherwise, the

packing material may be deformed or components may stick together, causing problems during

mounting.

Avoid contamination of thermistor surface during storage, handling and processing.

= Avoid storage of thermistors in harmful environments like corrosive gases (SQ,, Cl etc).

Use the components as soon as possible after opening the factory seals, i.e. the

polyvinyl-sealed packages.

= Solder thermistors within the time specified after shipment from EPCOS.

For leaded components this is 24 months, for SMDs 12 months.

L

w

Handling

% NTC thermistors must not be dropped. Chip-offs or any other damage must not be caused
during handling of NTCs.

# Do not touch components with bare hands. Gloves are recommended.

# Avoid contamination of thermistor surface during handling.

Bending / twisting leads

% A lead (wire) may be bent at a minimum distance of twice the wire’s diameter plus 4 mm from
the component head or housing. When bending ensure the wire is mechanically relieved at the
component head or housing. The bending radius should be at least 0.75 mm.

= Twisting (torsion) by 180° of a lead bent by 90° is permissible at 6 mm from the bottom of the

thermistor body.

Soldering

# Use resin-type flux or non-activated flux.

= |nsufficient preheating may cause ceramic cracks.

# Rapid cooling by dipping in solvent is not recommended.
= Complete removal of flux is recommended.

Please read Cautions and warnings and Page 14 of 18
Important notesal the end of this document
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Mounting

“ Ensure that no thermo-mechanical stress occurs due to production processes (curing or

overmolding processes) when thermistors are sealed, potted or overmolded or during their

subsequent operation. The maximum temperature of the thermistor must not be exceeded.

Ensure that the materials used (sealing/fpotting compound and plastic material) are chemically

neutral. -

Electrodes/contacts must not be scratched or damaged before/during/after the mounting

process.

Contacts and housing used for assembly with the thermistor must be clean before mounting.

= Ensure that adjacent materials are designed for operation at temperatures comparable to the
surface temperature of the thermistor. Be sure that surrounding parts and materials can
withstand the temperature.

= Avoid contamination of the thermistor surface during processing.

@ The connections of sensors (e.g. cable end, wire end, plug terminal) may only be exposed to
an environment with normal atmospheric conditions.

= Tensile forces on cables or leads must be avoided during mounting and operation.

Bending or twisting of cables or leads directly on the thermistor body is not permissible.

Avoid using chemical substances as mounting aids. It must be ensured that no water or other

-

=

o :

liquids enter the NTC thermistors (e.g. through plug terminals). In particular, water based
substances (e.g. soap suds) must not be used as mounting aids for sensors.
Operation

= Use thermistors only within the specified operating temperature range.

* Use thermistors only within the specified power range.

# Environmental conditions must not harm the thermistors. Only use the thermistors under
normal atmospheric conditions or within the specified conditions.

% Contact of NTC thermistors with any liquids and solvents should be prevented. It must be

ensured that no water enters the NTC thermistors (e.g. through plug terminals). For

measurement purposes (checking the specified resistance vs, temperature), the component

must not be immersed in water but in suitable liguids (e.g. Galden).

Avoid dewing and condensation unless thermistor is specified for these conditions.

# Bending or twisting of cables and/or wires is not permissible during operation of the sensor in
the application.

= Be sure to provide an appropriate fail-safe function to prevent secondary product damage
caused by malfunction.

This listing does not claim to be complete, but merely reflects the experience of EPCOS AG.

Please read Cautions and warnings and Page 15 of 18
Important notes al the end of this document
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G560/G1560

Symbol English German
A Area Flache
AWG American Wire Gauge Amerikanische Norm fur Drahtquerschnitte
B B value B-Wert *
Basnoo B value determined by resistance B-Wert, ermittelt durch Widerstands-
measurement at 25 °C and 100 °C messungen bei 25 °C und 100 °C
Ci Heat capacitance Warmekapazitat
| Current Strom
N Number (integer) Anzahl (ganzzahliger Wert)
Pas Maximum power at 25 °C Maximale Leistung bei 25 *C
Puiss Power dissipation Verlustleistung
Py Electrical power Elektrische Leistung
B 4 Maximum power within stated Maximale Leistung im
temperature range angegebenenTemperaturbereich
ARe/Rg Resistance tolerance caused by Widerstandstoleranz, die durch die
spread of B value Streuung des B-Wertes verursacht wird
Rins Insulation resistance Isolationswiderstand
Ra Parallel resistance Parallelwiderstand
Rr Rated resistance Nennwiderstand
ARR/Rg Resistance tolerance Widerstandstoleranz
Rs Series resistance Serienwiderstand
R; Resistance at temperature T Widerstand bei Temperatur T
(e.g. R.; = resistance at 25 °C) (z.B. R.; = Widerstand beij 25 °C)
b Temperature Temperatur
AT Temperature tolerance Temperaturtoleranz
t Time Zeit
Ta Ambient temperature Umgebungstemperatur
Tiiad Upper category temperature Obere Grenztemperatur
. (Kategorietemperatur)
Tata Lower category temperature Untere Grenztemperatur
(Kategorietemperatur)
Tay Operating temperature Betriebstemperatur
Tr Rated temperature Nenntemperatur
Tot Surface temperature Oberflachentemperatur
\ Voltage Spannung
Ve Insulation test voltage Isolationsprifspannung
Vi Operating voltage Betriebsspannung
Vet Test voltage Prifspannung
Please read Cautions and warnings and Page 16 of 18

Important notesal the end of this document
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Glass-encapsulated sensors

G560/G1560

Symbol English German

o Temperature coefficient Temperaturkoeffizient

A Tolerance, change Toleranz, Anderung

B Dissipation factor Warmeleitwert

Te Thermal cooling time constant Thermische Abkuhlzeitkorstante
T Thermal time constant Thermische Zeitkonstante

Abbreviations / Notes

Symbol

English

German

SMD

u

Surface-mounted devices

To be replaced by a number in ordering
codes, type designations etc.

To be replaced by a letter.

All dimensions are given in mm.

The commas used in numerical values
denote decimal points.

Oberflachenmontierbares Bauelement
Platzhalter fur Zahl im Bestellnummern-
code oder fur die Typenbezeichnung.
Platzhalter fur einen Buchstaben.

Alle MaRe sind in mm angegeben.

Verwendete Kommas in Zahlenwerten
bezeichnen Dezimalpunkte.

Please read Cautions and warnings and

Important nolesal the end of Ihis documenl.
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Important notes

The following applies to all products named in this publication:

1.

Some parts of this publication contain statements about the suitability of our products for
certain areas of application. These statements are based on our knowledge of typical re-
quirements that are often placed on our products in the areas of application concerned. We
nevertheless expressly point out that such statements cannot be regarded as binding
statements about the suitabllity of our products for a particular customer application.
As a rule, EPCOS is either unfamiliar with individual customer applications or less familiar
with them than the customers themselves. For these reasons, it is always ultimately incum-
bent on the customer to check and decide whether an EPCOS product with the properties de-
scribed in the product specification is suitable for use in a particular customer application.

We also point out that In individual cases, a malfunction of electronic components or
failure before the end of their usual service life cannot be completely ruled out in the
current state of the art, even if they are operated as specified. In customer applications
requiring a very high level of operational safety and especially in customer applications in
which the malfunction or failure of an electronic component could endanger human life or
health (e.g. in accident prevention or lifesaving systems), it must therefore be ensured by
means of suitable design of the customer application or other action taken by the customer
(e.g. installation of protective circuitry or redundancy) that no injury or damage is sustained by
third parties in the event of malfunction or failure of an electronic component.

The warnings, cautions and product-specific notes must be observed.

In order to satisfy certain technical requirements, some of the products described in this
publication may contain substances subject to restrictions in certain jurisdictions (e.g.
because they are classed as hazardous). Useful information on this will be found in our Ma-
terial Data Sheets on the Internet (www.epcos.com/material). Should you have any more de-
tailed questions, please contact our sales offices.

We constantly strive to improve our products. Consequently, the products described in this
publication may change from time to time. The same is true of the corresponding product
specifications. Please check therefore to what extent product descriptions and specifications
contained in this publication are still applicable before or when you place an order. We also
reserve the right to discontinue production and delivery of products. Consequently, we
cannot guarantee that all products named in this publication will always be available. The
aforementioned does not apply in the case of individual agreements deviating from the fore-
going for customer-specific products.

Unless otherwise agreed in individual contracts, all orders are subject to the current ver-
sion of the "General Terms of Delivery for Products and Services in the Electrical In-
dustry” published by the German Electrical and Electronics Industry Association
(ZVEI).

The trade names EPCOS, BAOKE, Alu-X, CeraDiode, CSMP, CSSP, CTVS, DSSP,
MiniBlue, MKK, MLSC, MotorCap, PCC, PhaseCap, PhaseCube, PhaseMod, SIFERRIT,
SIFI, SIKOREL, SilverCap, SIMDAD, SIMID, SineFormer, SIOV, SIPSD, SIPSK, ThermoFuse,
WindCap are trademarks registered or pending in Europe and in other countries. Further
information will be found on the Internet at www .epcos.comtrademarks.

Page 18 of 18
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Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

EPCOS:
BS7560G103F BS7560G104F BS7560G503H2 B57560G0145F000, B57560G0145G000 BS7560G0145H000

B57560G0145.000 BS7560G0145F002 BS7560G0145G002 BS7560G0145H002 B57560G202) B57580G104J
B57560G502H2 B57560G103J B57560G203J
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